An Acid Alkylation of 8-Hydroxyquinoline by Searcy, James D.
An Acid ~lkylation of 
I 
8-Hydroxyquinoline 
I 
I' 
I • 
Al Thesis 
Presented to 
the Faculty· of the School of Science and Mathematics 
Morehead State University, 
In Parti'al Fulfillment 
of the Requirements for the Degree 
I 
Maste~ of Science 
by 
James D. Searcy 
May 1972 
APP-K'f/THESES 
r1 /1 I 
,::> 'f 1. A.I 
S'!Jf~ 
Accepted by the faculty or the School or Science and 
Mathematics, Morehead State University, in partial fulfill-
ment or the requirements for the Master or Science degree. 
/ 
1(date) 
ABST~CT OF THESIS 
' 
' 
AN ACID ALKYLATI(?N OF 8-HYDROXYQUINOLnm 
James D. Searcy, H.s. 
Morehead State University, 1972 
Director of Thesis: Dr. Charles A, Payne 
! 
This work was conducted to directly alkylate 8-
Hydroxyquinoline in an acidsmedium. T\10 compounds were 
' 
isolated and identified. 
5.7-Diisopropyl-8-hydroxyquinoline 
I 
A slurry or 96 grams (0.66 mole) or 8-Hydroxyquino-
I line and 98 grams (l,63 m~leo) of isopropyl alcohol was 
added with constant stirring to 1,000 ml, of 80% sulfuric 
I 
acid in a 2,000 ml, beaker. The beaker wari immersed in an 
ice bath during the addition of the olurry, keeping the 
I 
temperature between 20-30°. Upon completing the addition, 
I 
the resulting solution was heated for three hours at 70°. 
After cooling to room temperature, the mixture was poured 
' 
over 2,000 grams of crushed ice and, with the aid or a pH-
meter, the pH was adjuste~ to a value or 4.3 with 50% aqueous 
sodium hydroxide. 
zene three times. 
The material was then extracted with ben-
I The organic layer was dried over sodium 
sulfate and the benzene was stripped under vacuum, The oily 
product wan vacuum diotilled at 20 mm, or pressure. The 
I 
' 
fraction between 150-180° was collected, dissolved in hot 
ethanol, and allowed to re<;irystallize. After several consecu-
tive recrystallizations, sublimation was needed to produce a 
I 
0 pure substance melting at :).12-113. The yield was 40 grams 
(26%). The quantitative elemental analysis confirms a disub-
stituted product. 
5-sec-Butyl-B~hydroxyguinoline (?) 
A slurry of 96 grams (0.66 mole) of 8-Hydroxyquino-
line and 121 grams (1.63 moles) of ~-Butyl alcohol was 
added with constant stirring to-1,000 ml. of 80% sulfuric 
' 
acid in a 2,000 ml. beaker:, The beaker was immersed in an 
ice bath during the additipn of the slurry, keeping the 
temperature between 20-30°. Upon completing the addition, 
the resulting solution was; heated overnight at 60°. After 
cooling to room temperature, the mixture was poured over 
i 2,000 grams of crushed ice, and with the aid of a pH-meter, 
the pH was adjusted to a value of 4.5 with 50% aqueous sodium 
I 
hydroxide. The material w'as then extracted with benzene 
three times. The organic 'layer was dried over sodium sulfate 
and the benzene was stripped under vacuum. The oily product 
I 
I 
was vacuum distilled at 20 mm. of pressure. The fraction 
between 150-180° was coll~cted, dissolved in hot ethanol, 
and allowed to recrystallize, After several consecutive 
recrystallizations, sublimation was needed to produce a pure 
substance melting at 97-98°. The yield was 10 grams (7%), 
The quantitative elemental analysis confirms a monosubstituted 
product. 
Nuclear Magnetic R~sonance was used to identify the 
positions of substituents in these compounds. 
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INTRODUCTION 
Until !llarch 26, 19?5, alkyl-substituted quinolines 
and related compounds had been made primarily by Skraup 
syntheses (1,2,3,4). On this date, Schmidt (5) submitted 
I 
a master's thesis in which he reported making alkyl-
I 
substituted quinolines by! a direct substitution in an acid 
medium. Schmidt reported, making a diisopropyl-8-hydroxy-
quinoline with a melting point range of 189-190°, but did 
not establish the substitution pattern. 
The present work w'as started by attempting to 
I 
reproduce and to identify the compound found by Schmidt, and 
to extend his work to other alkyl-substituted compounds. 
f 
1 
DISCUSSION 
T"ne major objective or this work was the allcylation 
of 8-Hydroxyquinoline with ethyl alcohol, isopropyl alcohol, 
E.!!Q_-butyl alcohol, and ~-butyl alcohol in 80% sulfuric 
acid, This reaction is e~sentially a Friedel-Crafts reaction. 
Friedel-Crafts reactions have been shown by Brown 
I 
and Brady (6) to be electrophilic substitutions which proceed 
through an intermediate complex formation. There are two 
' 
such complex formations. ' In the first class, a oarbonium ion 
' complex, the electrophilfc atom or group is attached directly 
: 
to a definite carbon atom. In the second class, the compler.es 
are of a less wall-defined structure involving a weak inter-
action between the electrophilic atoc or group and the pi-
' electron cloud of the aromatic system. In this second class, 
there are no definite bondo between the electrophilic atom 
or group and a definite carbon atom. 
In a benzene ring'the structure ifl p:Lctured as an 
' 
electron cloud distributed equally over all of the carbon 
' 
atoms, producing a relatively high electron density both 
above and below the plane of the ring (7). In order for an 
eleotrophilic atom or group to attack the ring, it seeks 
' 
a position of high elec~ron density. A substantially 
I 
electroph111c reagent results 1n the penetration of the pi-
electron aloud with the formation of a covalent sigma-bond 
2 
3 
with one of the six carbon atoms of the ring. This penetration 
must involve some activation energy and helps account for 
I 
the separation of these t,~o distinct classes. Brown ( 8) has 
suggested that the term "pi-complex" be used to designate 
only the complexes in which the pi-electron cloud is not 
significantly distorted. :Brown also suggested that the terms 
"onium ion-complex" or better "sigma-complex" be used to 
designate the remaining complexes. The structures of the 
complexes are as follows: 
. i 
pi-complex si~a-complex 
r 
Furthermore, the rate of electrophilic substitution 
I 
; 
of aromatic nuclei is, in general, determined by the 
stability of the sigma-c9mplexes and not the stability of 
the pi-complexes as was first suggested (9), However, the 
directive effect in such:substitutions is primarily the 
I . 
result of the stability of the intermediate sigma-complexes, 
I 
along with the attaclcing reagent's selectivity, activity, 
and certain steric requirements (10). 
The type of substitution pattern depends on whether 
the group on the ring is an electron withdrawing group or an 
electron donating group. Electron withdrawing groups cause 
electrophilic attack to occur in the meta position. Electron 
donating groups cause eiectrophilic attack to occur in the 
i 
ortho and para positions. 
4 
The relatively high, proportion of meta isomer obtained 
' 
in the kinetically controlled Friedel-Crafts alkylation of 
' 
toluene is said to be caused by the high reactivity and low 
selectivity of the attacking species. 
Generally, the higher the reactivity of the electro-
philic substituting agent the lower the selectivity (10). 
Strong electrophilfc agents (No;, Br+) interact with 
reactive aromatic substrates.in a rate determining step 
corresponding to a pi-complex type· of activated state. Wealc 
electrophilic reagents give higher substrate selectivity. 
The wealc eleotrophilic nat,ure of acylium ions are expected 
to show high selectivity. Moveover, the order of selectivity 
for the alkylating agents ;is as follows: 
Methyl and Ethyl ( Isopropyl < tert-Butyl 
One usually think~ of the reactivity of an attacking 
agent as proportional to its electrophilic nature. Bromine, 
for example, is fairly stable by itself and is weakly electro-
philic. It would require:quite a donation from the aromatic 
ring in the transition state. A reagent such as a nitronium 
ion would require even less of a donation from an aromatic 
ring and a strongly electrophilic isopropyl carbonium ion 
' 
would require the least donation from the ring. 
Brown and Nelson :CB) predicted that the electrophilic 
character or reactivity qf the following carbonium ions will. 
increase in the order: 
RCO+ ( (cH3)3c+ < CH CH + ( CH3+ 3 2 
5 
Holleman (ll), and later Brown (12), pointed out that 
the size of the attacking group was quite important in 
determining the extent of ortho substitution. 
Brown and Smoot (13) have shown that in alkylation 
reactions of toluene, only methylation appears to be :f'ree 
' 
of any oteric effects. The larger group, the greater is the 
strain. 
' I 
The actual alkylat:l:on reae.tion ·can proceed by one 
' 
' 
of two mechanisms (14). H9wever, the first step involves 
I 
a catalyst complexed with the alkyl derivative to form a 
I 
polarized intermediate. 
R-X + catalyst (X a -OR'• -OH) . 
I 
The first mechanism involves an ionization step, The 
' I 
eaae of carbonium ion formation is the well-defined order o:f i . 
carbonium ion behavior (15), This formation occurs as 
I 
follows: l 
I 
XcatalystsT ;=~ 
Once this ion is formed it mar alkylate·an aromatic ring or 
• ~ I 
it may enter into various aide reactionn. 
Xcatalyat- + R+ + © 
-®<~ + Xcatalyst-
The second type of ~echanism is possibly an SN2 
displacement which is characteristic of primary and 
secondary derivatives. , 
i Side reactions involving carbonium ions are extremely 
com.~on. Primary and secondary carbonium ions, for example, 
I 
! 
6 
' favor olefin formation or rearrangement to a more stable 
carbonium ion according to.the stability order: 
tertiary) secondary) primary) methyl 
In this work, the starting material was 8-Hydroxy-
quinoline. Considering the two rings of the hydroxyquinoline 
system as separate entities, the phenolic ring should direct 
incoming substituents to t~e ortho and para positions, just 
' as in the case of phenol. : This follows since the hydroxyl 
group is an electron donating group. The pyridine ring is 
' 
of low reactivity because, in acid, the nitrogen is 
protonated and this deactivates the whole ring. Assuming 
the possible positions for substitutions on the phenolic 
' 
ring to be the ortho and para positions, if we then take 
the·phenolic ring in combination with the protonated 
pyridine ring to form protonated 8-Hydroxyquinoline, then 
the bridge carbons will take away one of the ortho positions 
of substitution. From this we would expect to get either 
substitution in the 5 or 7 position of the 8-Hydroxy-
quinoline system. 
Usually it is thought that quinoline cannot be 
alkylated directly in aci~ (16). As in pyridine, the 
protonated nitrogen deactivates the whole quinoline system. 
In order to substitute the system, a substituted quinoline 
was used. By placing the' hydroxyl group in the 8-position, 
the benzene moiety will b,e activated. In unsubstituted 
quinoline, the 8-position is the most active site (17), but 
once this position has been substituted with an electron 
donating group, such as the hydroxyl group, the most active 
positions become the 5 and:7 positions respectively. 
Therefore, in making a direct alkyl substitution of 8-
Hydroxyquinoline in an acid medium, one expects to get 
substitution in the 5 or 7,position or a disubstitution. 
Schmidt stated that he had obtained a product that 
melted at 189-190° with a quantitative elemental analysis 
corresponding to a disubstituted compound. 
I 
Our work was start~d by attempting to reproduce 
and identify Schmidt's product. Using his procedure, for 
producing ?,?-Diisopropyl-8-hydroxyquinoline, a white solid, 
melting at 112-113°, was obtained. The procedure was tried 
twice with identical resulj;s. The quantitative elemental 
' 
7 
analysis or the new compound corresponds to the one reported 
by Schmidt. However, the melting points do not agree. Cause 
for this difference in product has not yet· been determined. 
We proceeded to idFntify the compound obtained. 
Nuclear Magnetic Resonance: (nmr.) analysis was used for the 
' 
' determination or the posit~ons or the alkyl groups. One can 
I 
' 
see (Figure 1, Table 1) the approximate locations for the 
' 
I 
nmr absorptions of the different protons of the starting 
I 
material. Upon comparison of 8-Hydroxyquinoline (Figure 1, 
Table 1) and 8-Hydroxyqui~oline with D2o (Figure 2, Table 2), 
one can see from the integration that the hydroxyl proton lies 
in the peak at approximately 8.80 ppm. The assignments for 
' I 
I 
the protons listed in Table. l were made with assistance from 
Sadtler (18) nmr spectrum number 24M. 
I 
I Using the a~ove mentioned assignments for the 
I positions of the protons• a similar assignment was made for 
8 
the disubstituted product obtained by the reaction. Working 
under the assumption that the product was a diisopropyl-8-
hydroxyquinoline, a determination of the positions substituted 
I 
had to be made. A spectrum of the new compound was obtained 
first. Next came the probtem of assignment of peak positions. 
' Comparison of 8-Hydroxyqui~oline. (Figure 1, Table l) and 
I 
the new product (Figure 3, Tab le 3) with a known 5 , 7 
I 
disubstituted 8-Hydroxyqui~oline (5,7-Dichloro-8-hydroxy-
quinoline, Table 9), along: with the integration ratio 
(Figure 3, Table 3)·brings one to conclude that the new 
product is disubstituted in the 5 and 7 positions. To 
further justify the structure, a drop of sulfuric acid was 
added to the sample tube. i In the spectrum for 5, 7-Diiso-
propyl-8-hydroxyquinoline 1with. H2so4 (Figure 5, Table 5) 
' 
some of the peaks appear 1ro have been shifted down field. 
Assuming the acid complex~s with the nitrogen in the pyridine 
moiety, a shift in the po~ition of the protons alpha and 
beta to the nitrogen will,occur. In 5,7-Diisopropyl-8-hydroxy-
quinoline, the proton of interest is the proton beta to the 
nitrogen, for it absorbs ~n the same location (7.20-7.IJo ppm) 
as the proton beta to the hydroxyl group. As one can see in 
' 5,7-Diisopropyl-8-hydroxyF!uinoline with H2so4 (Figure 5, 
9 
Table 5), the acid did cause the separation of the two peaks 
absorbing in the region (7.20-7.40 ppm •. Figure 3, Table 3), 
as expected. Assuming that the acid affects only the protons 
in the alpha and beta positions to the nitrogen, the proton 
absorbing at 7. 38 ppm. can !be tentatively established as the 
I 
' proton beta to the hydroxyl group. The proton shifted to 
' 7.75 ppm. can tentatively be established as the proton beta 
I 
to the nitrogen.· 
together with the 
On the basia 
I 
I quantitative 
of the nm,r spectral analysis 
elemental analysis (Table 11), 
we have concluded that the substitution occurred in the 5,7 
position. 
With success in the production of an alkyl-substituted 
I 
i quinoline, we tried other alcohols. We first used ethyl 
alcohol, but had no significant results. It is assumed the 
I , 
reason for this negative result is that the ethyl cation does 
I 
not exist long enough to react to give any appreciable 
product. 
Next, we tried tert-butyl alcohol which also failed 
I 
to give substitution. The•stability of the ~-butyl 
cation might be responsible for lack of reactivity. 
We then tried ~-butyl alcohol and again we got no 
appreciable results, but this time ~ie observed a white choking 
I gas not evident with the other alcohols. In order to avoid 
i 
this occurrence, it was decided to lower the temperature from 
' 
75° to 60°. The procedure!was repeated extending the heating 
I 
I time from three hours to overnight. With this new procedure, 
I 
a. 
b. 
e. 
TABLE 1 
Chemical Shifts for 8-Hydroxyquinoline 
Ass ignment 
7. 08-7. 40 ppm 
7.50 ppm 
8.03 ppm 
d. 8.80 ppm 
e. ~ ppm 
FIGURE 1 
8-Hydroxyquinoline 
(a.) 
<._o..) 
11 
H(J) 
H(b) 
a. 
b. 
• 
• 
TABLE 2 
Chemical Shifts for 8-Hydroxyqu1nol1ne with o2o 
Asoi,s.nment Structure 
7.10-7.40 ppm 
7.50 ppm 
d. 8.10 ppm 
d. 8.80 ppm 
(o.) HOOD o·. H(d) 
{a)H ~ R H(b) 
FIGURE 2 
8-Hydroxyqu1nol1ne with o2o 
(a.) (CJ 
lO 1'1AII . U 
•OMH& 
' H 
............. 1 
* 
12 
a. 
b. 
o. 
d. 
ti 
• 
TABLE 5 
Chemical Shifts for 5 , 7-D11sopropyl-8-hydroxyqu1nol1ne 
Assignment Structure 
b_J.Q.ppm e. 8.60 ppm 
(b) (aJ 
H 
1/~C:; hl.2. ppm t. .2.:.Q.Q. ppm (a. 
.hl§_ppm ~ ppm 
(c)H 
g. fs 
7.75 ppm ('9(1>) (o.. 
T11ACll a 
11 l11 la 
FIGURE 5 
5,7-D11sopropyl-8-hydroxyqu1no11ne with H2so4 
H (9) 
'\d) 
15 
a. 
b. 
o. 
d. 
TABLE 6 
Chemical Shifts for 5-!!!£_-Butyl-8-hydroxyqu1nol1ne 
o.88 ppm 
hll ppm 
2.60 ppm 
3,28 ppm 
Assignment 
e. 7.10-7.58 ppm (e)H 
r. 8.40 ppm (e) H 
g. 8.42 ppm (c) 
H 
h. 8.80 ppm (a: 
FIGURE 6 
5-~-Butyl-8-hydroxyquinoline 
Structure 
H(h) 
M(e) 
OJ<~ 
16 
18 
TABLE 8 
Chemical Shifts tor 5-sec-Butyl-8-hydroxyqu1nol1ne with H2so4 
a. 
b. 
c. 
d. 
Assignment Structure 
o.88 ppm 
-
e. 7.10-7.58 ppm {e) 
1.38 ppm t. 8.02 ppm (e) 
2.60 ppm g. 8.45 ppm H (cl (o 
~ppm h. 8.85 ppm ~ 
PIOURE 8 
5-~-Butyl-8-hydroxyqu1nol1ne with H2so4 
H(~) 
(e) 
'°""'" ~ c.Kte-
<01< t -
""""" T.l'IA 
\CC< ~T. 
ILYP 2 
TABLE 9 
Chemical Shifts for 5,7-Dichloro-8-hydroxyquinoline 
' 
Sadtler (18) nmr Spectrum Number 5020M 
Assignment Structure 
5.58 
(a.) 
a. ca OH 
''J$,:r~C") b. 7.78 (b) H O O H(b) 
c. 8.53 ' I R 
9.04 
(c) 
d. 
TABLE 10 
Chemical Shifts for 5-Chloro-8-hydroxyqu1nol1ne 
Sadtler (18) lll!lI' Spectrum Number 2128M 
Assignment Structure 
lb) 
a. 7.09 OH 
(f')w(e) b. ca 7.45 
7.50 
(c.) 1-1 (c) 
c. I H 
(d) 
d. a.so 
e. 8.81 
19 
TABLE 11 
i 
Quantitative Elemental Analysis 
I 
5,7-Diisopropfl-8-hydroxyquinoline 
! 
Per Cent Carbon 
Per Cent Hydrogen 
Per Cent Nitrogen 
Per Cent Oxygen 
l!By Difference 
Calculated 
78,60 
8.30 
6.11 
6,99 
TABLE 12 
Quantita~ive Elemental Analysis 
5-sec-Butyl-8-hydroxyquinoline 
-I 
•' 
· Calculated 
Per Cent Carbon 77,61 
Per Cent Hydrogen 7,46 
Per Cent Nitrogen 6.97 
Per Cent Oxygen 7,96 
*By Difference 
Actual 
78,76 
8.13 
5,93 
7,18* 
Actual 
77,38 
7,35 
6,74 
8,53 11 
20 
EXPERIMENTAL 
l 
' 
hl-Diisooropyl-8-hydroxyguinoline 
I 
' 
' A slurry of 96 grams (0.66 mole) of 8-Hydroxyquino-
' ' 
line and 98 grams (1. 63 moles) of isopropyl alcohol was 
added with constant stirring to 1,000 ml. of 80% sulfuric 
l 
acid in a 2,000 ml. beaker1 The beaker was immersed in an 
ice bath during the additi~n of the slurry, keeping the 
temperature between 20-30°~ Upon completing the addition, 
' 
the resulting solution was: heated for three hours at 70°. 
After cooling to 
over 2,000 grams 
room temperature, the mixture was poured 
I 
of crushed ice and, with the aid of a pH-
' 
meter, the pH was adjusted to a value of 4. 3 with 50% aqueous 
sodium hydroxide. The mat.erial was then extracted with ben-
1 
zene three times. The organic layer was dried over sodium 
sulfate and the benzene was stripped under vacuum. The oily 
' ' product was vacuum distilled at 20 mm. of pressure. The 
fraction between 150-180°:was collected, dissolved in hot 
ethanol, and allowed to recrystallize. After several consecu-
l tive recrystallizations, sublimation was needed to produce a 
I 
pure substance melting at:112-113°. The_yield was 40 grams 
(26%). For quantitative elemental analysis, see Table 11. 
For nmr spectrum, see Fig~e 3, Table 3, 
I 
21 
I 
Attempted Synthesis of 5,7-Diethyl-8-hydroxyguinoline 
' I 
A slurry of 96 grams (0.66 mole) of 8-Hydroxyquino-
line and 75 grams ( 1. 63 moles) of ethyl alcohol was added . 
with constant stirring to l,000 ml. of BO% sulfuric acid in 
I 
a 2,000 ml. beaker. The beaker was immersed in an ice bath 
' 
during the addition of the/ slurry, lteeping the temperature 
I 
22 
between 20-30°. Upon completing the addition, the resulting 
' 
solution was heated for three hours at 70°. After cooling 
I 
' 
to room temperature, the mixture was poured over 2,000 grams 
of crushed ice and, with the aid of a pH-meter, the pH was 
adjusted to a value of 4,5' with 50% aqueous sodium hydroxide. 
i The material was then extracted with benzene three times. 
The organic layer was dried over sodium sulfate and the ben-
' 
zene was stripped under vacuum. The oily product was vacuum 
distilled at 20 mm. of pressure. The fraction between 150-
1800 was collected. Upon.analysis of the compound, only the 
starting material was ree-overed. 
j. ' 
Attempted Synthesis of 5,7-Di-tert-butyl-8-hydroxyquinoline 
' i 
A slurr,J of 96 grams (0.66 mole) of 8-Hydroxyquino-
' I 
line and 121 grams (1.63 moles) of tert-Butyl alcohol was 
I 
added with constant stirring to 1,000 ml. of BO% sulfuric 
' 
' 
acid in a 2,000 ml. beaker. The beaker was immersed in an 
ice bath during the additfon of the slurry, keeping the 
temperature between 20-30°. Upon completing the addition, 
the resulting solution was heated for three hours at 70°. 
23 
After cooling to room temperature, the mixture was poured 
over 2,000 grams or crushed ice and, with the aid of a pH-
meter, the pH was adjusted,to a value of 4.5 with 50% aqueous 
sodium hydroxide. 
zene three times, 
I The material was then extracted with ben-
The organic layer was dried over sodium 
sulfate and the benzene was stripped under vacuum. The oily 
product was vacuum distilled at 20 mm. or pressure. The 
fraction between 150-180° ~as collected, The purification or 
i 
the product led to the detection or no aromatic compounds. 
This procedure was;repeated changing the heating to 
I 
60° overnight but still no:desired products were found. 
I 
Attempted Synthesis of 5,7-Di-seo-Butyl-8-hydroxyquinoline 
' 
A slurry of 96 grams (0.66 mole) of 8-Hydroxyquino-
line and 121 grams (1. 63 moles) of ~-Butyl alcohol was 
added with constant stirring to 1,000 ml, of 80% sulfuric 
' 
acid in a 2,000 ml. beaker: The beaker was immersed in an 
I 
ice bath during the additi~n.of the slurry, keeping the 
' 
temperature between 20-30°; Upon completing the addition, 
the resulting solution was:heated for three hours at 70°. 
After cooling to room temperature, the mixture was poured 
' 
over 2,000 grams of crushed ice and, with the aid of a pH-
' 
meter, the pH was adjusted1to a value of 4.5 with 50% aqueous 
' 
sodium hydroxide. The material was then extracted with ben-
zene three times. The org~nic layer was dried over sodium 
' sulfate and the benzene wa~ stripped under vacuum. The oily 
24 
product was vacuum distilled at 20 mm. of pressure. The 
fraction between 150-180° was collected. After purification, 
no desired products were found. However, a choking white gas 
was being given off during the heating once the temperature 
reached 60°, 
5-sec-Butyl-8-~ydroxyquinoline (?) 
A slurry of 96 grams (0.66 mole) of 8-Hydroxyquino-
1 
line and 121 grams (1.63 moles) of ~-Butyl alcohol was 
added with constant stirring to 1,000 ml, of 80% sulfuric 
acid in a 2,000 ml. beaker. The beaker was immersed in an 
ice bath during the addition of the-slurry, keeping the 
temperature between 20-30°'. Upon completing the addition, 
the resulting solution was, heated overnight at 60°. After 
cooling to room temp_erature, the mixture was poured over 
2,000 grams of crushed ice1 and with the aid of a pH-meter, 
the pH was adjusted to a value of 4.5 with 50% aqueous 
sodium hydroxide. The material was then extl'acted with 
benzene three times. The organic layer was dried over sodium 
sulfate and the benzene was stripped under vacuum. The oily 
product was vacuum distilled at 20 mm. of pl'essure. The 
' fraction between 150-180° was collected, dissolved in hot 
ethanol, and allowed to recrystallize. After several con-
secutive recrystallizations, sublimation was needed to pro-
duce a pure 
grams (7%). 
substance melting at 97-98°. The yield was 10 
I 
I For quantitative elemental analysis, see Table 12. 
For nmr spectrum, see Figure 6, Table 6. 
i 
., 
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CONCLUSIONS 
The procedure established by Schmidt will definitely 
produce alkylated quinoli~es with more than one alcohol, We 
' have established that one lean obtain both monosubstituted 
products and disubstituted products and that the substitution 
occurs in either the 5 position or in the 5,7 position in the 
case of disubstitution. 
The conclusions of this work open the extension of 
Schmidt's work with 8-Methoxyquinoline and 6-Methoxyquinoline 
with these same alcohols,' Also, one could extend this work 
to larger chain alcohols and other alkylating agents. 
Further study along these lines may also bring about 
a method of predicting monosubstitution or disubstitution. 
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